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living - may have to be developed and applied fast in the 
political arena if we are to secure a society that will no 
more turn the fruits of natural science to anarchistic, 
irrational uses. 

By misrepresenting current criticism of tho misuses of 
technology as a cr•ii,icism of the >~cientitic enterprise, and 
by flippantly dismissing thoughtful warnings about the 
mischief to which now technologies may soon be put in 
our society, you are doing a disservice to tho very cause of 
scientific progress and its financial support which they 
wish to uphold. 

Yours faithfully, 

Mas:;achusett,s lm;titute of T echnology, 
Cambridge, Massachusetts. 

s. E. LURIA 

The leading article rcforrecl to tkalt only in passing 
with the letter from Dr Shapiro and his colleagues­
Editor, Nat'ure. 

Secondary Amines in Cooking 
Sm,--No doubt those food chemis(,s working on the 
nitrosamine problem will want to comment on the 
Lijinsky and Epstein paper (Natu~·e , 225, 21; 1970). 
My own observations arc that, in spite of the general 
excellence of this essay, i t has the element of scarin~Rs 
to which you draw timely attention in "How to Ban 
Chernicals without Scaring People" (Nature, 225, :3; 
1970). 1 am concerned, in particular, wit,h the paragraphs 
based on tho hypothesis that the cooking of food possibly 
affords a series of secondary amines which then proceed 
to be converted by nitrite present in the stomach into 
carcinogenic materials, More Rpecifically, "PyrolyRis 
of protein and cooking of protein food might produce 
free amino-acid.<~ such as proline, arginine and hydroxy­
proline", If this theory required testing, then the most 
useful protein to evaluate the validity would be collagen, 
part,icularly because_ prolin~ and _hydroxyproline. are 
scantily represented m o(,her protem sources a.'3somated 
with food. The imino and amino-acid content of a typical 
bovine collagen would include proline (14 per cent), 
hydroxyproline (14 per cent) and arginine (8 !)Or cent) 
which, on the Lijinsky and Epst.ein hypothes1s, could 
represent an enormous toxic danger in producing these 
imino and amino-acid;; in the free form for potential 
reaction with nitrite. The cooking of collagen is a regular 
research procedure in these laboratories, employed to 
m elt out gdtltine, and temperatures between 60° and 
100° C are nsed. Although we have frequently had cause 
to look for free amino-acids in extracts of collagen, there 
has never been any sign of proline, hydroxyproline or 
arginine, nor have they appeared as small peptides. 
This is not surprising. Different pairs of amino-acids 
take part in peptide bonds resulting in a variety of 
thermal stabilities. Those bonds with the highest labile 
character are those of Gly.Gly (ref. l) while peptides con­
taining proline seem to be unusually stable•. In the protein 
situation it is likely that ext ra stability will occur as a 
function of the position of dipep~ide unit in the overall 
sequence. It invariably requires the drastic conditions 
of strong acids or bases at high temperatures to reduce 
collagen to p eptide proportions, and even here free prolmP;, 
hydroxyproline and arginine are u nlikely, although ultl­
mately the dipeptides Gly.Pr? (ref. 3) and Hyp_.Gl,y 
(ref. 4) become evident in ac1d hydrolysates. Th1s JS 

not to deny a possibility that cooking might promote tho 
reaction of secondary amines with in situ nitrite to the 
nitroso derivative, but rather to distrust the suggostion 
that the secondary amines could be pmline, hydroxy. 
proline or arginine in the frP:e st.at:t'l. Again, alth?ugh the 
chemistry of the rout? to p1pendine _an~ pyr·ol~dm? from 
tht'l diamine~, cadaverme and pnt.rescme rs not m d1spute, 
it seems unlikely that IJ. consistent ingestion by humans, 
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particularly of decayed meat and fish, would make these a 
practical suggestion as a secondary amine source. 

Yours faithfully, 

Gelatine and Glue Research Association, 
Birmingham 12. 
1 Synge, R, L, .M., Biochern. J., 39, 3&1 (1945), 
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Palaeontological Data 

Sm,-A recent. issue of Nature (224, t1::lt1; 1969) contained 
a report of a plan for a proposed archive of palaeontolog­
ical data in Great Britain. In this report mention was 
made of a cent-ral file of palaeontological data based on 
t,hc New Zealand Geological Survey. This national file, 
established in 1951, is administered through regional 
mas terfiles held at the geology departments of four 
univer~ities and seven offices of the New Zealand Geo­
logical Survcy1

•
2

• The file is the result of outstanding 
collaboration between institutions and geologists in 
New Zealand, and is a valuable source of stratigraphic 
and palaeontological data. The present content of the 
file is summarized by Speden3 . 

At its annual general meeting held in Dtmedin on 
December 1, 1969, the Geological Society of New Zealand 
accepted recommendations to asswne responsibility for 
the New Zealand Fossil Record File and to encourage 
computerization of the file•, and a standing committee 
t.o supervise the J1le has been established. A pilot project 
on computerization of the file has been in progress since 
1965• and is now being developed at the national level. 

NZ Fossil Record File, 
NZ Geological Survey, 

Yours faithfully, 

I. G. SPEDEN 

PO Box ~0:368, Lower Hutt, New Zealand. 
'Fleming. C, A., Geol. Soc. SZ 1Vewsletter, 5. 27 (1958). 
'SpHde.n, I. G., Geol, Stw. NZ Newslettel', 27, 25;(I90g}, 
• Si>edcn, I. G,, Geol. Soc. NZ N ewslellm', 27, 31 (196\J). 
• Rcott, G. H ,, NZ Geol, Survey Report (July 1057). 

University News 
Dr J. V. Armitage, at present senior lecturer in mathe­
matics at King's College, London, has been appointed 
to the Chair of Mathematical Education at the Univer­
sity of Nottingham. Dr Armitage will also act. as 
director of the Shell Centre for Mathematwal Educatwn. 

Mr Neil Spoonley has been appo.inted director of the 
University of London Computer Centre . 

Dr Brian D. Nellist has been appointed as the first 
director of the Industrial Centre for Design and Manu­
facturing Engineering, University of Salford. 

Appointments 
Mr Donald Rowley, executive director of the British 
Aircraft Corporation's Electronic and Space Systems 
Group, has been appointed chairman of the National 
Industrial Space Committee. 

Three new members have been appointed to the Social 
Science Research Council: Professor Harry Kay 
(University of Sheffield), Professor N. Lichfield (Univer­
sity College London) and Professor L. W. Martin 
(King's College London). 
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